Ultrastructural study of a vaginal myxoma of an adult Wistar rat showed that the stroma consisted mainly of finely granular material with some fibers. The tumor cells contained numerous mitochondria, Golgi complexes, and associated vesicles, and moderate to abundant endoplasmic reticulum. Intracytoplasmic filaments and virus-like particles of about 120 nm were seen.
Spontaneous tumors of Wistar rats have been described frequently, but only a few myxomas or myxosarcomas have been included in these descriptions [l, 8, 11, 121 . Although myxomas have been described grossly and microscopically, there is no report on the fine structural features, except for a couple of ultrastructural descriptions of the human cardiac myxoma [5, 91, which is still a controversial entity. This paper presents the ultrastructural findings in a vaginal myxoma from a Wistar rat.
Materials and Methods
A spontaneous tumor of the pelvic cavity was detected in a 2-year-old female Wistar rat in our animal breeding unit.
At autopsy there was a spherical submucosal tumor 4 cm in diameter in the anterior wall of the vagina, occupying the upper two thirds of the organ and extending into the cervix uteri and the parametria. The tumor was soft and slimy and had solid and cystic areas. Selected blocks were fixed in 10% formaldehyde and embedded in paraffin. Sections were stained with hematoxylin and eosin (HE) and periodic acid-Schiff (PAS). Smaller tissue fragments were k e d for electron microscopy in cold 2% glutaraldehyde in cacodylate buffer for 1 h and postfixed overnight in cold phosphate-buffered 1 % osmic acid. Dehydration of fixed tissues was carried out in graded alcohols and the blocks embedded in epon 812. Sections were double-stained with uranyl acetate and lead citrate and examined in a Philips EM 300 electron microscope. The nuclei were oval and regular with moderate concentration of chromatin in the external karyoplasm and one or two nucleoli. The most salient cytoplasmic organelle was the Golgi apparatus. Many cells contained more than one Golgi complex usually associated with many small vesicles. Rough endoplasmic reticulum was distributed abundantly throughout the cytoplasm, which contained a moderate amount of mitochondria, free ribosomes and vesicles ( fig. 4 ). There were a few lysosomes and dense bodies. Intracytoplasmic fibrils approximately 150 A in diameter were seen in many cells ( fig. 5 ). Many vacuoles, vesicles, and dilated spaces in the endoplasmic reticulum contained fine, granular, moderately electron-dense material similar to the loose extracellular ground substance.
Some cells had pyknotic nuclei and other degenerative alterations. Myelin-like bodies and an increase of dense bodies were present in this involutional stage ( fig. 6 ). Occasionally 100-to 130-nm virus-like particles with a central electron-dense core of 50-60 nm could be seen ( fig. 6 ). The tumor matrix consisted of numerous granules and fibrils 100-600 A in diameter. Fig. 4 . Abundant rough endoplasmic reticulum with finely granular electron-dense material between the two membranes. Numerous free ribosomes and mitochondria.
Discussion
Myxomas of the rat have been found in various tissues, most frequently in the skin [l 1,121. No myxomas have been reported in the female genital tract, although similar tumors in the uterus were classified as mesodermal tumors
The present tumor was characterized as a myxoma because of the scattered irregular star-like cells surrounded by an abundant, slightly PAS-positive intercellular space, with few fibers. 11 I. The absence of frequent mitosis, atypical cells and metastasis, in addition to the locally infiltrating characteristics of the tumor, further enhanced the diagnosis of myxoma, excluding the malignant connective tissue tumors and the more fiber-rich and nonaggressive fibroma.
The ultrastructural features were similar to those of the human cardiac myxoma and Wharton's jelly [2, 71 : uniformly shaped cells with regular organelle content, numerous Golgi complexes and associated vesicles, mitochondria and a moderate amount of endoplasmic reticulum, suggesting an important biosynthetical activity.
This fact and the similarity of material in spaces of the endoplasmic reti- culum and the Golgi-associated vesicles to that of the intercellular matrix suggests production of ground substance by the tumor cells. Intracytoplasmic fibrils related to synthesis of precollagen fibers and maintenance of overall cell form also have been noted in several human tumors [4, 5, 91 . Although the rabbit's myxomatosis is definitely a viral disease, and virus-like particles have been described in a hamster's myxosarcoma [3], there is not strong evidence for a viral cause in this case; however, the occurrence of a moderate number of virus-like particles near the plasma membrane with some structural characteristics of the C-virus-like particles does not eliminate this possibility.
